INTRODUCTION
The musculus sternalis is an inconsistent and very uncommon structure of the muscles of the anterior thoracic wall (Poveda et al., 2013) , with a frequency of presentation that varies among different ethnic groups, being higher in the Chinese population at 23.5 % and the lowest in the Taiwanese population at 1 % (Raikos et al., 2011; Vishal et al., 2013) , while in the European population its incidence is 4.4 % and in the African population 8.4 % (Loukas et al., 2004) . Due to its low presentation, the sternal muscle is considered an anatomical variant, and it is referenced in the Terminologia Anatomica with the alphanumeric code A04.4.01.001 (Federative International Committee on Anatomical Terminologies, 1998). It can be partially or completely absent (Standring, 2016) , and additionally it can have a unilateral or bilateral presentation (Young Lee et al., 2006) , where the first is more frequent (Mehta et al., 2010) ; furthermore, its prevalence is higher in women than in men. (Aguado-Henche et al., 2018) .
The musculus esternalis has a subcutaneous location in the thoracic wall (Marques et al., 2009) , adjacent to the lateral margin of the sternum and superficial to the medial part of the pectoralis major muscle. Its fibers extend between the upper part of the sternum or infraclavicular area until the sheath of the rectus abdominis muscle, costal cartilage or aponeurosis of the external oblique abdominal muscle (Jelev et al., 2001) . Other authors describe that its fibers originate in the fascia of the rectus abdominis muscle and insert onto the pectoralis fascia, the upper part of the sternum or the heads of the sternocleidomastoid muscle (Poveda et al.; Standring) . In another finding, it was described as originating in the sternal manubrium through a flattened tendon and inserting onto the pectoral fascia at the level of the 4 and 5 or 5 and 6 costal cartilages (Hung et al., 2012) . Due to these different presentations, the muscle has been known by other names, such as epiesternal, parasternal, presternal, sternal rectus, and rectus thoracis (Jelev et al.) ; however, the latter name (rectus thoracis muscle) corresponds to another constant muscle that is found in domestic mammals, which originates in the first rib and inserts in the ventral end of the ribs 2 to 4 (Hermanson, 2013) . Additionally, it is deep to the pectoral muscles (Hermanson) , therefore, this is not homologous to the musculus esternalis. Furthermore, it should not be confused with the sternocostal or supracostal muscles (Diogo & Abdala, 2010; Diogo & Wood, 2012) .
The innervation of the musculus esternalis is also variable, since in 43 % of the cases it is by the anterior cutaneous branches of the intercostal nerves (O'Neill & Folan-Curran, 1998; Jelev et al.; Motabagani et al., 2004) , whereas in 55 % it is by the pectoral nerve (O'Neill & Folan-Curran; Kida et al., 2000; Kumar et al., 2003; Hung et al.) , and in 2 % it is by a combination of both nerves (O'Neill & Folan-Curran). The motor function of the musculus esternalis is still unknown (Jelev et al.; Poveda et al.; Hung et al.) ; however, based on its origins and insertions, it has been proposed as a muscle that could contribute to the elevation of the lower thoracic cage according to planar vector mechanics, thus, it could participate minimally as an accessory muscle to inhalation. This is as it is associated functionally with the costochondral joints, which are directed toward to sternocostal joints, thus allowing movements of costal elevation (Hung et al.) . Regarding this muscle, other authors have also suggested that it could have a proprioceptive function in order to detect the movements of the anterior thoracic wall (Zaher et al., 2009) . However this proposition, leads us to more questions than answers because currently, the presence of muscular spindles has not been reported, and the other hand, this does not explain why its unilateral presence is greater than bilateral. Additionally, other authors consider it useful in reconstructive surgeries in the head and neck (Katara et al., 2013; Vishal et al.; Harish & Gopinath, 2003) .
MATERIAL AND METHOD
For this investigation, 68 cadavers of adult individuals (65 males and 3 females) present in the anatomy laboratory of the University of Caldas between 1998 and 2018 were used. All the principles of the declaration of Helsinki for medical research were followed, respecting the anatomical parts obtained for this study. The confidentiality of the personal information of the cadaver was respected, safeguarding their dignity and integrity. The requirements established in Resolution 8430 of the Ministerio de Salud were respected also (Ministerio de Salud, 1993 ) (this entity governs the biomedical research in Colombia). This study also was approved by the Bioethics Committee of the Universidad de Caldas. The cadavers were previously fixed with 10 % formalin. Gross dissections were performed, where the skin of the anterior thoracic wall was removed to check for the presence of the musculus esternalis. A detailed anatomical description was given for each finding, characterizing its shape, location, direction, origin, insertion and measurements. Photographic records were taken during the process. The measurements were made with a digital caliper.
RESULTS
On the 68 bodies reviewed, the musculus sternalis was found in two males, which corresponds to 2.94 % of the total of sample. In one cadaver, this muscle was present unilaterally (1.47 %) and in the other cadaver was bilaterally (1.47 %).
Case 1: Unilateral presence of musculus esternalis with thoracothoracic location. The muscle was located in the left hemithorax, with a triangular shape and projected obliquely from medial to lateral. Its origin was from the sternal manubrium by a slightly arched tendon 4.7 cm long and 0.7 cm wide; while its insertion was onto the fifth costal cartilage through three bundles of connective tissue, which was on average 2.2 cm long and 3.1 cm wide. The flesh belly ran superficially in the medial part of the pectoralis major muscle being 8.3 cm long and 5 cm wide. Finally, the total length of this muscle was 15.2 cm (Fig. 1) . Fig. 1 . Unilateral presence of musculus esternalis with thoracothoracic location. 1) Musculus esternalis, 2) Pectoralis major muscle.
Case 2:
Bilateral presence of the musculus esternalis with cervicothoracic location. In these muscles the upper ends continue with their respective sternocleidomastoid muscle, and in their lower ends continue with the fascia of the seventh intercostal muscles. Both muscles were fusiform and project longitudinally parallel to the sternum, located superficially in the medial part of the pectoralis major muscle. The musculus sternalis of the right side had an unusual shape, the presence of two fleshy bellies, its origin was on the lateral edge of the sternal manubrium through a fleshy portion 1.1 cm wide and 2.8 cm long, and at the level of the third costal cartilage was continued with a flattened tendon 0.6 cm wide and 3.3 cm long. The other muscular belly was 1.2 cm wide and 4.8 cm long. Its insertion was through of a tendon 6.5 cm long that forms an arch towards lateral to end in the seventh costal cartilage, with a width of 0.3 cm at its attachment point. The total length of the right sternal muscle was 17.4 cm. The muscle on the left side was originated on the lateral edge of the sternal manubrium through a flattened tendon 0.5 cm wide and 3.6 cm long, continuing with a fleshy belly 1.2 cm wide and 6.9 cm long. Its insertion was onto the seventh costal cartilage through two tendinous bands, which were arched and flattened from medial towards lateral being 0.3 cm wide and 3.3 cm long. The total length of the left sternal muscle was 13.8 cm (Fig. 2) .
DISCUSSION
According to different studies, the musculus esternalis is a normal anatomical variant that can be found unilaterally or bilaterally between 3 % and 8 % of the world's population (Pérez et al., 2008) , but other studies show other percentages according to different ethnic groups, being as high as 23.5 % for Northern China and as low as 1 % for Taiwan (Jelev et al.) . Our study reveals that according to the sample analyzed, the incidence of the musculus esternalis in the population of Caldas (Colombia) was of 2.94 %, which is a value that is within the range reported for other population groups.
In non-human primates this muscle is usually absent (Diogo & Wood) , it has not even been named among the variants of the pectoral muscles in Chimpanzees and Bonobos (Potau et al., 2018) , however it has been found variably in Hylobates syndactylus (Van der Broek, 1909) . Thus, there must be a phylogenetic factor that makes it also appear in the human, and although Lander (1918) describes its homologous presence in Cebus capucinus, this is not the musculus esternalis, since he finds it into deep to the pectoralis minor muscle and according to his description, it corresponds to the thoracic rectus muscle.
None of the anatomical characteristics of the musculus esternalis found in this study coincide with the categories proposed by Jelev et al. In case 1, where the presentation is unilateral, the muscle runs clearly obliquely, from the sternal manubrium to the fifth costal cartilage in the left hemithorax, superficially crossing the pectoralis major muscle through its medial region, which is a characteristic that does not coincide with any of the subtypes proposed by Jelev et al. Case 2, where the presentation is bilateral, also corresponds to a very rare finding (Preeti et al., 2012; Cherian & Gandhalam, 2014) . Both muscles are parasternal and their fibers run parallel to the lateral edges of the sternum and medial to the pectoralis major muscles. In addition, the right sternal muscle is digastric, which is a variation reported as quite unusual in the literature (Guru et al., 2013) and which does not appear in the classification given by Jelev et al., even as it continues at its upper end with the sternocleidomastoid muscle, coinciding with reports by other authors (Poveda et al.; Standring) . The left sternal muscle shows a single belly, which coincides with the subtype I1 of the Jelev et al. classification; however, it continues ipsilaterally at its upper end with the sternocleidomastoid muscle, similar to the right esternalis muscle, which corresponds to another variant reported by Mehta et al. Fig. 2 . Bilateral presence of the musculus esternalis with cervicothoracic location. 1) Musculus estaernalis, 1') Accessory belly, 2) Pectoral major muscle.
Although the incidence of the musculus esternalis in the world population is low, clinicians must take into account the possibility of visualizing this muscle through mammography, magnetic resonance or axial computed tomography of the chest (Marques et al.; Rahman et al., 2009 ) since it could simulate a neoplasia (Young Lee et al.; Aguado-Henche et al.) . As such, its recognition could avoid the unnecessary performance of additional imaging studies, biopsies and exploratory surgeries (Kumar et al.; Aguado-Henche et al.,) that generate medical costs to the health system, in addition to stress and unjustified anxiety caused to the patients (Poveda et al.) .
